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PROCESS FOR PRODUCING HYDROGENSILOXANES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
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gene™yru2';"o7;r ' ' hydrogenslloxane represented by the following 



JO 



Me 

R4_nSi(-0SiH)^ (I) 
Me 



20 



^Si(-OSiH)^ (II) 
R Me 

an Integer of 1 to 3. and m represents an Integer of 1 or 2 '^P^^^ents the methyl group, n represents 

25 2. DGscription of the Prior Arts 

^5 Me Me Me Me 

R-Si -O-Si -R + H-Si-O-Si-H 
Me Me Me Me 
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acid catalyst Me Me 

I . I 



45 



R-Si-O-Si-H (a) 
He Me 



50 



ZTs ZTJ^or " ^"'^ ^^"^ "^^^"'"^^ ^PP'V a" the formulas where Me 

the ISoTe g^ne'Talfotuirrbt T^otlt 7'"'"^^'" Hydrogenslloxane corresponding to m = 2 in 
following reLZVrZa U- ^^^^'O" - siloxane compound represente-d by the 
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Me Me 

R 



H-Si-O-Si-H 
I \ 
Me Me 
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acid catalyst Me Me 

I I I 



H-.Si(OSi)j^OSi-H (b) 
Me R Me 
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wherein a is an integer of 3 or 4. and b is an integer of 1 or above 

(A) U.S. Patent No. 2.877.255 

(B) U.S. Patent No. 2,877.256 

(D) R. Okawsra. M. SaWyama. Bull. Cham. Japan. 29. 236 (1956) 

for^uraTi^rr^ra^er^^^^^^ ~ed by the reac«. 

fow yield of the intended product. Accordino tf^TLThn^J unreacted. resulting in a considerably 

by the above reaction formula (b on thTXrhrnd Tlo "^'"^'"9 equilibration reaction represented 
by-produced and. therefore, thf ilitended ^SLa" iS^t^^^^ "^T"'^^ ^ '^^'"S ^ - -'^o- -e 

■n the genera, fornjula (.1), cannot always be produced ^a itlsfa^^^^^^^^ corresponding to . = 2 

haver ;zrtrhX^^^^^^ - ~ — ~3 

would be by-produced. "S"°'<anes produced by condensation of a plurality of R,^SiCI„ molecules 



SUMMARY OF THE INVENTION 
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40 



r^^^^:TZ:^lT^j::T^ r:?^Vr^'"^ ^ bydrogensnoxane 

.nhibited effectively and the intended hydrogenS^Sne can bl LnH w ^ °' by-products is 

According to this invention there is omviXrt f produced m a markedly high yield, 

by the aforementioned gene"; Tor^ute 7 whfch 0^°^^^^^^^^ - hydrogensi.oxane represented 

following general formula (III): composes reacting a chlorosilane represented by the 



(XXX, 

a^ra terperitS:: ^tVo' C or betw" ^Wdisilox^e in the presence of water and an 

so repretr;V;ralo^^^^^^^^ no a hydrogensiloxane 

. sented by the following general formula ^ ^ ^°'"P"^«« ^^acting a chlorosilane repre- 
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RSiCl_, 

"» (IV) 
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i^'SaT: taX'a^urrof^^^^^^^^^ ^ .1 .3.3-tetraa,ethy,d.si,oxane in the presence of water and 

5 to y,eld the irrtended hydrogensiloxane As a resuf he conl 1°"^ 

molecules as well as the equilibration reaction of l^e hvLornr /^^ '"^^ ^'^no' 

Whereby the intended hydrogensiloxane is obta^ed n aV^^^^^^^^^^^ -"««-e'y. 

At present, industrial production m Hi^=»^ . u, ^ '^'^'^ y®'*^- 

tetramethyldisiloxane as a ster^nrLtLJ ?L ' . "^'"^ ^^^^ ^-^t by use of 1133 

.0 tetramethyldisiloxane is used ?eLemSto^"t ''^^'^^^ °* ^-^'^ -ention/in wU " *3 3-' 

tional methods in which dimethyichtoZrlr^i^^^ °" ''^^'^ ^-P-^^ ,^th the conin 

BRIEF DESCRIPTION OF THE DRAWINGS 

" ^^^Z:UorsZ;r:f;^tlcZ^ ^--^ ^ydrogeoslloxanas obt^ned in 

DgTAILED DESCRIPTION OF PREFERRED ElVIBODIMENTS 
20 Starting material compounds 

J::^^Z:::::^^^'-^^ M.3.3-tetramethv,disi,oxa„e are used as star«ng material com- 
The chlorosilane is represented by the aforementioned genera, formula (III, or (,V,. namely: 



(III) 
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R4-nSiCln 
I 0— in 

Fun^:^::. ^h™r whlS^ Z ^-^^^ ^ ^° 3. and m is an integer of 1 or 2 

any one of halogenati ^^V^-aTbon gZpJ^^^^^^^^^ -^-^ P'-l f^s exist, represents 

least 2 car.x,n atoms. Specific exampfes o? tke g'rps R^dude the tr"''' '"^ ^^^^^'^art'on groups of a, 

The hydrocarbon groups of at least 9 rarh„„ . « include the followings. 
such as ethyl, propy? buty, 'ht^ epr^tyTTo"^^^^^^^^^ 

pentadecyl. etc.; alicyclic hydrocarbon groups s^ch S Lt^^^ tetra^^ecyl. 
cyclododecyl. etc.; and aromatic hydrocarbon g'oups suet .T^ k ''f '^V^'^'^^Pty'. cyclooctyl 
methylphenyl. p-methylphenyl. 2.5-dimethylphenvT 2 3 dimfS, f k "^P''*^^'' O'-^ethylphenyl. m- 

Phenyl. benzyl, 1-phenylethyl. 2-phenyleC etc ^•^■'''"^^^^^'P'^^^V'- 3.4-dimethylphenyl. 2.4-dimethyl- 

a.. 9ro~~rg^^^^^^^^^^^ ^ — ' -^1. 2-chloroethyl. 3-chloropropy.. 



CaF2a*lCH2CH2- 



50 



Wherein a is an integer of 1 , 2. 3 4 6 or 8 
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wh,ra,n « ,s an ,n»ger or , .o 3. V Is an ,„,ege, o, 0 or ,. and R- ,op,o„n,s a nvCogon a,on, or mo n»m„ 

in srr:rn*r^^^^^^ - ^-^v usod 

Ite range from 1 to 5 tmos profe,ablv fr^ ?'2 I, ,% ■ "™ ^iK'-^e is in 

a.on,s contained in tt» oZ^SSZ ' ' -""l^. »» chlorine 



Reaction 
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" ^eJJZo'^tSTJ^ '.'.3,3-«a.o,n,«,slloxane Is camod out In the 

amount of water ^00 l^o'^^^ 1^^/ °1 '"T™ " «™ "^o^H^ne. If th^ 

.s ""^"^^.pol^mo^^rrrn^'r^SreCo?!^^^^^^^^ 

amoC^nt'^tStrdrrnrpt^orb^droC"^^^^^^^ 

» weight per 1 part by weight of he Iter J . ^ T ■ °^ ^^'^ "'^^ ^ t° 3 parts by 

the acid relative to thTamount o1 wSe is t^ Imlf '"^S'^'^" °' ^"^^ ^'"^""t o> 

reaction causes polycondensat on Ttrke plTce te-^^^^^^^^ concentratior, in the beginning of the 
undesirable result similar to the above As ^h^^Jrtn ^ ^ '^^^'"9 *° 

mixture is raised by HCI teing by produced yroua^Lr^^^^ concentration in the reaction 

5 reaches too high a value S^-H i7tte hvdrllnJ^^ ^f ^^'" °' " acid concentration 

prevent the conversion "f "is preferable to conE tr"^ forced may be converted into SI-CI. In order to 
or below 3 times the toial weight oTwateT °* ""'^ ^^^inning of the reaction to 

» chlorosilane may be Condensed wTth^Sh .K * \ rno'ecules of siianol formed by hydrolysis of 
such as an equLratiS feact^nTt^^^^ polysiloxane as a by-product, or side reactions 

yield Of the intended rdr^en^loxanr '^^"^^ "^V take place, resulting in a lowered 

tetraLtthSox^r^^^^ a mixture of u.3.3- 

insofar as the rate is low enough to prevent thr rnnrtlJi of dropping is not particularly limited, 
chlorosilane. Thus the rate of SrooLa mT» h! ^^^^ion between the molecules of the 

substituent groups R in thf stltina chloms^^L ^f^T'^*^'^ ^""'^^"^'^ ^«=°^^'"9 to the kind of the 
generally preferable trdroptrcLroSanfat suct^ ^^^^'r"l' consideration, however, it is 

live to hydrogen chloride, hydrogensiloxane etc c^, be uIh °^9«"'c solvent unreac- 

specially required since the 1 1 3 3 ZIZ^^^ i!- . "^'^^^^^^ "^e of such a solvent is not 

serve a's solent ^rufe of a t ga^^^^^^^^ '--^^ the reaction 

disposal of waste solvent after the reaction. saWng orri^^ce" ^c ^'^-PoM of 

rate of reaction is so high thlt there is no s^fne 'd ^ rusTof^h i::^ s"o.r ^gll^ ^J:!' 
Hy drogensi loxane 

..d,z:;r:^eirp-'.i re=ors.o™s ,n;;r:a:;^:'. — - 
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1 .« 



Me 

R4-nSi(-0SiH)n (I) 



Me3_j„ Me 

/Si(-OSiH)^ (II) 
R Me 



fS 



20 



.^^o.e..o..e^o/.e a^.Se IL^X^Sl- ^^^^^^^^^^ ^ X.^^::;:^^^ 

resin°! X'Thf Vt^^e^^^^^^^ = J^" ^«^^-V as a modifier for 

f.uorine-containlng%roup as thl Organic g^p R ableTorolTa "'^^ ^^'"P"^'"^ ^ 

surface characteristics, heat resistance. cZical ^siSa^^^^ ""^'"l T'""^'^ ^^'^ 

hydrogensiloxanes corresponding to n = 2 or 3?rP n^l^l Possessed by fluorine. Further, those 

the like for resins, rubbers etc " "'^'^ crosslmking agent, vulcanizing accelerator or 



25 EXAMPLES 
Example 1 



30 
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and eJgTc^n^enS^^^^^^^^ M.3.3-tetramethyldisi,oxane, 30 g of water 

iced water. With sufficient SorofThe cTntnts Tfl?f>::^ "lIT'"^ ' *° 
dropped into the flask over a period of TLuTduL JZ J .1 °' '"^tf^y'ethyldichlorosilane was 

the reaction system, while the resuttant Ha^^^^^ "'f "'^^^^en was introduced into 

maintained at a temperature of 10' C or below by .^Tzina t^^^^^ '"^ '""^ ^^^'^^ 

After the dropwise addition was over ml n?!..^ ^^^P°^««°" °f hydrogen chloride, 

at a temperature Of 20' C or berow The rSuitTnt 7^ '° '° ^"^^ ^^^««°" "^'^'"^^ 

with an aqueous 5% solutionTNaHcSranXhf h ''h^T ^'^ 
NaaSO* and distillation under a reduSJj ^ressur ^ ^^^"9 

ethyJr1sHoxanrorthef:rlT"*"" °' '"-'''^ ""^^^ ^ ''^^^^^ °^ --Hg. 1.1.3.5.5-pentamethyJ-5- 



Me Et Me 
' I I 
HSiO-Si-OSiH 
I I I 
Me Me Me 
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shorn In Figure 1. absorplron specmjm of the hydrogenslloxsne thus oblalnea Is 
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Me Et Et Me 

HSiO-Si^OSi-OSiH 
I i J I 
Me Me Me Me 
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Me3-„ Me 
Synthesis of RSi(OSiH) 

Me 



Exanples 



2 

3 



n 

5 



8 
9 



10 



12 



R 



i-Bu 
Ph 



C»F9CH2CH2 



CeFiaOfeCH, 



CaFTOCFOIzOCCTz), 
CF3 



FCCPCFjO^zCFOfcOCCHa), 
CPs ' 



CF3 



F((a^20)3CFafco(C3i2 ), 
CF3 CF3 



Table 1 



90 



89 



m 


Yield {% 


'^1 b. p. ( tJ/nniHg) ] 


2 


1 "^^ 


1 82'>^8H / 30 1 


2 


1 8^ 


J 76~78 / 3 1 


2 


J 85 


1 79~80 / 57 1 


1 


1 90 


j_ 65 / 20 j 


2 


1 87" 


1 65~66 / 5 j 


1 ^ I 


88 


' 81—82 / 11 j 


|l 


87 1 


76~78 / 3 1 


12 [ 


93 


92~9a / U 1 


! 1 j 


92 


73—75 / 5 1 



100~103 / 5 



112-115 / 3 



NMe : l-a, represents the Iscbutyl and H, the g^. 
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Synthesis of R4_.Si(0SiH), 

I 

Me 



Table 2 
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ts 
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15 



16 



17 
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CsFitCHzCHj , 



Me 

CsFtOCFxSh-CHj , 
I 

CPs 



Ph 



FCCFCFzOaGFOfcOCCHs): 
CF, CFa 



Note : Rh represents the Phenyl 



group. 



Yield (% 


) b. p. ( "c/maiHg) 




81—83 /3 


87 


121—123 /S.iixlO-" 


87 


90—91 / 2 




103— lOli / 3.5 


91 


102— lew / 15 


89 


101 / 11 



35 Comparative Example 1 

7% of me compound Of the formula wheran p is , "^"^ °" ">oter basis of 27% or 



45 



Me 
1 



Me Me 
HSiO(SiO)^SiH 
Me Me Me 

-^v;*roX:::;ri::re.r^.n^^^ — ,p . „, 

Claims 



55 1. A process for 



producing a hydrogenslloxane represented by the following 



general formula (I): 



9 



EP 0 435 654 A1 



Me 

R4-nSi(-OSiH)„ (I) 
Me 

*e p^ces. ccprisln. a chlo,,,.,,.™ rep„s«ad ty «o„i„g genera, formu,. ,„„: 

wherein R and n are as defined above 

J^mj.i.3.3-tetramethv.ciisi,oxane in the presence o, water and an acid at a temperature of ao'C or 
2. A process for producing a hydrogenslloxane represented by the following general formula (II): 

M®3-m Me 
R Me 

mTan Inte'gt of^':rl "'"^ "^^"'"^^ '^^^-'^ -P-* °^ ^'^e genera, formula (I, above, and 
the process comprising reacting a chlorosilane represented by the following genera, formula (.V): 

wherein R. Me and m are as defined above 

with 1,1.3,3-tetramethyldisiloxane in the presence of water and an arin * 

below. ^ ^^^^"^ 3n acid at a temperature of 30 C or 

A process aceorti,^ ,„ claim , or 2, »h»eln .he acW con,pnsos hydrochlcic acid. 

A process according ,o cl*, , o, 2. „hsr,in tt» ,Bac«c „n,perau,ro is in ^ ,^ from 0 ,o 20 " C. 
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